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AbstrACt
Objective Synthesis that can ilter the evidence from 
multiple sources to inform the choice of intervention 
components is highly desirable yet, at present, there are 
few examples of systematic reviews that explicitly deine 
this type of synthesis using behaviour change frameworks. 
Here, we demonstrate how using the Theoretical Domains 
Framework (TDF) and the Behaviour Change Wheel (BCW) 
made it possible to bring together the indings from a 
series of three interconnected systematic reviews on the 
self-care of minor ailments (MAs) to inform the choice of 
intervention components.
Method The TDF and the capability, opportunity, 
motivation model of behaviour at the hub of the BCW were 
used to synthesise the indings from the three reviews, 
including syntheses of service-user views in interviews 
(review 1, 20 studies) and surveys (review 2, 13 studies), 
and evaluations of a range of interventions and services 
(review 3, 21 studies).
results The TDF and BCW approach provided a 
systematic, structured and replicable methodology for 
retrospectively integrating different types of evidence 
within a series of systematic reviews. Several intervention 
strategies, grounded in theory and discussed with key 
stakeholders, were suggested, which can be implemented 
and tested.
Conclusions This novel application of the TDF/BCW 
approach illustrates how it can be used to bring together 
quantitative and qualitative evidence to better understand 
self-care behaviour for MAs within a systematic review 
context. The TDF/BCW approach facilitated exploration of 
the contradictions and gaps between the separate review 
syntheses, and supported the identiication of possible 
intervention strategies, grounded in theory. The ongoing 
development and reinement of this method is supported.
PrOsPErO registration number CRD42017071515
IntrOduCtIOn
In developing complex (especially 
behavioural) interventions, the synthesis of 
multiple types of information, including data 
from individual trials, surveys and interviews, 
and systematic reviews of qualitative and 
quantitative evidence, and other studies, is 
often helpful, yet there are few established 
methods of synthesis. By addressing the same 
question from more than one perspective 
or technique, the findings from different 
methods can be compared and contrasted. 
This process is known as triangulation.1 If 
the findings across the different methods 
are similar, or reinforce one another, then 
the findings can be considered more robust 
than those from each method alone.1 Frame-
work synthesis uses an a priori ‘framework’2 
and offers a highly structured approach to 
triangulation. In the context of intervention 
design, synthesis that can filter the evidence 
from multiple sources in a way that can 
inform the choice of intervention compo-
nents is highly desirable yet, at present, there 
are few examples of systematic reviews, which 
explicitly define the methods to inform this 
type of synthesis using behavioural change 
frameworks. 
Recent developments in the field of 
behavioural change encourage a systematic 
approach that has the potential to inform the 
strengths and limitations of this study
 Ź A worked example of a systematic, replicable, 
mixed-methods approach to identifying the determi-
nants of the self-care of minor ailments.
 Ź Framing of the determinants, in terms of the 
Theoretical Domains Framework (TDF) and capa-
bility, opportunity, motivation  model of behaviour, 
supported the identiication, using the Behaviour 
Change Wheel (BCW) approach, of potential inter-
ventions that target the likely determinants of self-
care behaviour, allowing speciic recommendations 
to be made for intervention design and future re-
search in this area.
 Ź Stakeholder involvement helped to assess the feasi-
bility and acceptability of the results.
 Ź The relative novelty of the TDF/BCW approach, and 
the inferential and speculative aspects of the anal-
ysis, mean that the results should be considered 
cautiously.
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choice of intervention components through the identi-
fication of barriers to change and associated theoretical 
change processes. Here, we report an extended version of 
an overarching synthesis of three interconnected system-
atic reviews, undertaken by our team on the self-care of 
minor ailments (MAs).3 These  reviews, summarised in 
table 1 (and reported in full elsewhere)  were syntheses 
of service-user views in interviews (review 1) and surveys 
(review 2), and evaluations (review 3) of a range of inter-
ventions and services. The overarching synthesis used 
the Theoretical Domains Framework (TDF)4 and the 
Behaviour Change Wheel (BCW)5 to bring the reviews 
together. 3
MAs have been defined as non-serious medical condi-
tions (such as a sore throat or cough) that people can 
care for by themselves using over-the-counter medicines, 
with support from friends or family, or from self-care 
services, such as community pharmacy, walk-in/urgent 
care centres or telephone triage, such as National Health 
Service (NHS) 111 (a non-emergency helpline), in the 
UK. MAs do not require appointments with general prac-
titioners (GPs) or attendance at accident and emergency 
(A&E), yet they often place an unnecessary strain on 
these overstretched services.6
behavioural change
Behavioural change has been shown to be more effec-
tive if interventions are based on principles drawn from 
evidence and theories of behaviour and behavioural 
change.7 The TDF and BCW are recent developments in 
this field that provide a systematic and theoretical basis 
for understanding and changing behaviour. The TDF 
simplifies 33 theories and 128 constructs, which may 
explain behavioural change, into 14 domains under-
pinned by psychological theory.4 5 8 9 The 14 validated 
domains are: (1) knowledge, (2) skills, (3) social/profes-
sional role and identity, (4) beliefs about capabilities, (5) 
optimism, (6) beliefs about consequences, (7) reinforce-
ment, (8) intentions, (9) goals, (10) memory, attention 
and decision processes, (11) environmental context and 
resources, (12) social influences, (13) emotion and (14) 
behavioural regulation. These domains include indi-
vidual-level factors, such as knowledge and skills (eg, 
knowledge of self-care services), social factors (eg, social 
support), and environment and resource factors (eg, cost 
of treatment). They, therefore, prompt the consideration 
of a wide range of influences. This is especially pertinent 
when synthesising primary research within reviews, as 
retrospective coding requires a sufficiently broad range 
of domains.
The capability, opportunity, motivation model of 
behaviour (COM-B) distills the TDF into three key 
domains that interact to predict behaviour, including 
people’s capability, motivation and opportunities for the 
behaviour. The COM-B system forms the hub of the BCW5 
(shown in figure 1, reproduced from Michie et al5) and, in 
conjunction with the next layer of the BCW, can be used 
to identify potentially relevant intervention functions, 
based on the salient TDF and COM-B domains. The BCW 
is, therefore, unique in that it helps to identify which 
components need to change for the target behaviour(s) 
to occur, and provides guidance on the strategies that can 
be used to modify the behaviour.
The TDF has been successfully applied to charac-
terise the determinants of a range of health behaviours 
(including the management of lower back pain, dementia 
and smoking cessation), examined through interview 
and survey studies.10 The BCW has also received a lot of 
interest since its initial 2011 publication, and has been 
Table 1 Summary of three systematic reviews on seeking help for MAs conducted by Richardson et al
Review3 Focus Type of data
Conceptual 
synthesis Data synthesis
Quality of primary 
studies
Interviews (review 
1, 20 studies)
Service-users’ attitudes 
towards and experiences 
of seeking help for MAs, as 
speciied by Pillay et al.19
Qualitative TDF Framework synthesis using 
the TDF8; followed by 
Content analysis20 within 
each TDF domain.
16 low risk (although 
the data were mainly 
descriptive); 4 
medium risk.
Surveys (review 2, 
13 studies)
Quantitative TDF Framework synthesis using 
the TDF, followed by Content 
analysis20 within each TDF 
domain. Data were then 
pooled, where possible, to 
calculate weighted mean 
percentages (otherwise data 
from single surveys were 
reported).
4 medium risk; 9 high 
risk.
Evaluations
(review 3, 21 
studies)*
The effectiveness of 
interventions/services to 
promote self-care for MAs, 
as speciied by Pillay et al.19
Quantitative These evaluations 
were categorised into 
intervention, service 
and outcome types.
Narrative synthesis in terms 
of intervention and outcome 
(health-service use at GP and 
A&E, or symptom reduction 
14 studies high risk; 7 
low risk.
 *Only controlled studies and interventions that directly targeted the service-user were included here. There were 26 studies in the original 
synthesis.
A&E, accident and emergency; GP, general practitioner; MAs, minor ailments; TDF, Theoretical Domains Framework.
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used to develop or study the implementation of inter-
ventions in healthcare settings.11 12 More recently, these 
tools are being applied within the context of system-
atic reviews13 to identify the determinants of behaviour 
and to deconstruct interventions, and link components 
of interventions with effectiveness. To our knowledge, 
however, there are no published examples that use the 
TDF and BCW to bring together qualitative and quanti-
tative evidence within a systematic review. In this proof-
of-concept study, we used the TDF and BCW to integrate 
the findings from three systematic reviews that included 
54 studies.
AIMs
This research sought to apply the TDF, the COM-B system 
of behavioural change and the associated BCW, as tools 
for bringing together the quantitative and qualitative 
findings from three systematic reviews on self-care for 
MAs, to inform the choice of intervention components.
MEthOd
reviews included in the overarching synthesis
We conducted three syntheses of service-user views in 
interviews (review 1, 20 studies) and surveys (review 2, 
13 studies) that sought to explore the factors that may 
influence self-care for MAs and evaluations (review 3, 21 
studies)3 of the effectiveness of behavioural interventions 
and services that support self-care for MAs (one study was 
inlcuded in both the interveiw and survey synthesis). 3 
These form the basis of the overarching synthesis reported 
here. These reviews filled an evidence gap identified by a 
comprehensive search of the literature in 2015, restricted 
from 2000 onwards (see Richardson et al3 for full details). 
This identified only one systematic review that had exam-
ined self-care for MAs in the UK. In this review by Paudyal 
et al,14 31 studies of UK pharmacy-based MA schemes were 
synthesised.
Overarching synthesis and behavioural analysis
The findings from the primary reviews3 were integrated 
into three steps. In step 1, the content of the interven-
tions evaluated in review 3 was coded for behavioural 
change techniques (BCTs); defined using the BCT 
Taxonomy V.1. (BCTTV1)9 BCTs were then mapped onto 
the TDF framework (see labels and definitions, table 2). 
In step 2, the findings from each review were mapped on 
the COM-B system of the BCW and triangulated using 
the TDF and COM-B systems. In step 3, the most relevant 
determinants were mapped onto intervention functions 
(specified by the BCW) to identify BCTs and intervention 
strategies.
MR was involved in developing the training materials 
for the BCTTV115 and has experience in training people 
to use it, as well as in using the TDF16; CLK successfully 
completed the online BCT training (available at http://
www. bct- taxonomy. com/) and has experience in using a 
priori frameworks to code data inductively. MR led all the 
coding and mapping decisions, which were checked by 
CLK. Discrepancies were discussed and resolved with a 
third researcher (KS), where necessary. In cases where 
there was no previous mapping, or the existing mapping 
needed to be modified to the particular research context, 
decisions were made by consensus among the team.
Each step is discussed in more detail, below.
how interventions were mapped (step 1)
The interview (review 1) and survey (review 2) reviews 
were previously synthesised using the TDF.3 To make 
the third review comparable, the evaluations of the 11 
included interventions were mapped onto the TDF. 
The 10 evaluations of services were not coded for BCTs 
as the active ingredients concerned provider type (most 
commonly nurses), delivery format (telephone or face 
to face), and setting of treatment (general practice or 
other) rather than treatment.
BCTs were coded for the self-care of MAs (encom-
passing a range of behaviours) by two researchers (MR 
and CLK) and the number of papers that each BCT was 
present in was recorded. All intervention characteristics 
(including target behaviour(s), population, context, 
provider, BCTs and control condition) were extracted 
from the descriptions in the primary manuscripts. BCTs 
were subsequently coded onto the TDF, drawing on the 
results from an expert consensus exercise8 that linked 
12 of the TDF domains to 59 BCTs from the BCTTV1. In 
three educational interventions with multiple relevant 
conditions, the one with the best intervention description 
was included (to avoid double counting).  
tiangulation of indings using the tdF and COM-b system of 
the bCW (step 2)
The TDF domains were mapped onto the COM-B system 
for the syntheses of service-user views in interviews 
(review 1) and surveys (review 2), and evaluations (review 
3) of interventions, then cross-referenced and tabula-
rised. Capability can be physical or psychological and 
Figure 1 The Behaviour Change Wheel 
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represents an individual’s ability to carry out behaviour. 
Opportunity reflects physical (eg, service opening times) 
and social (eg, norms about taking care of children’s 
health) features of the environment that influences  the 
behaviour. Motivation can be reflective or automatic and 
characterises the brain processes that drive behaviour. We 
drew on the links between the TDF and COM-B, identi-
fied by a group of experts in a consensus exercise (see 
page 92 in the BCW guide).17 
The extent to which the interventions (evaluated in 
review 3) matched the implied recommendations of the 
interviews and surveys was analysed, alongside an analysis 
of whether or not interventions meeting such recommen-
dations proved to be more effective. Statistical informa-
tion (direction of effect sizes and associated p values of 
the interventions) was extracted, where relevant, and 
reported in online supplementary table 1 (see Richardson 
et al, for full details including effect sizes and confidence 
intervals3).
In the final stage of this step, themes within the 
matrix were prioritised into salient domains. Themes 
and subthemes were identified as important, based on a 
concordance of findings across the reviews. Concordance 
was defined as being identified in the interviews and 
among a quarter or more of survey participants, and/or 
where there was evidence of effectiveness in the evalua-
tions of interventions (review 3).
bCts and intervention strategies (step 3)
The next step was to identify the strategies that are likely 
to be effective in promoting self-care for MAs. Nine inter-
vention functions were specified in the BCW and mapped 
on to the COM-B domains: education, persuasion, incen-
tivisation, coercion, training, restriction, environmental 
restructuring, modelling and enablement (see table 2.3 
in the BCW guide17). Using the guidance from the BCW, 
those intervention functions that were most likely to 
address the key determinants of self-care behaviour (iden-
tified in the previous step) were selected. BCTs that were 
linked to the intervention functions were identified using 
the BCTTV19 and the results from an expert consensus 
exercise that mapped BCTs onto intervention functions 
(see table 3.3 in the BCW guide17). BCTs were selected, 
therefore, to target the most salient determinants of self-
care for MAs identified in interviews, surveys and evalua-
tions of interventions. This process was supported using 
Table 2 The Theoretical Domains Framework (TDF)
TDF domain Description
Knowledge An awareness of the existence of something.
Skills An ability or proiciency acquired through practice.
Social/professional role and identity A coherent set of behaviours and displayed personal qualities of an individual in a 
social or work setting.
Beliefs about capabilities Acceptance of the truth, reality or validity about an ability, talent or facility that a 
person can put to constructive use.
Optimism The conidence that things will happen for the best, or that desired goals will be 
attained.
Beliefs about consequences Acceptance of the truth, reality or validity about outcomes of a behaviour in a given 
situation.
Reinforcement Increasing the probability of a response by arranging a dependent relationship or 
contingency, between the response and a given stimulus.
Intentions A conscious decision to perform a behaviour or a resolve to act in a certain way.
Goals Mental representation of outcomes or end states that an individual wants to 
achieve.
Memory, attention and decision processes The ability to retain information, focus selectively on aspects of the environment 
and choose between two or more alternatives.
Environmental context and resources Any circumstance of a person’s situation or environment that discourages 
or encourages the development of skills and abilities, independence, social 
competence and adaptive behaviour.
Social inluences Those interpersonal processes that can cause an individual to change their 
thoughts, feelings or behaviours.
Emotion A complex reaction pattern, involving experiential, behavioural and physiological 
elements, by which the individual attempts to deal with a personally signiicant 
matter or event.
Behavioural regulation Anything aimed at managing or changing objectively observed or measured 
actions.
Table reproduced from Cane et al.16
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Table 3 Summary of TDF and COM-B determinants identiied in the reviews
Determinants Interviews Surveys Evaluations
COM-B
Capability Opportunity Motivation
Physical Psychological Social Physical Reflective Automatic
Knowledge/skill
Lack of knowledge/skill* Management of symptoms ✓ ✗ ✓ #† #‡
Self-care resources ✓ ✓ # #§
Memory, attention and decision-making
Decision-making Made decision alone ✗ ✓ ✗ The surveys did not clarify whether decision-making impacted on behaviour 
through capability, opportunity or motivation, therefore, these were not 
mapped.
Did not consider alternatives ✗ ✓
Information overload (worldwide web) ✓ ✗ #
Emotion
Negative emotions Anxiety/worry ✓ ✓ ✗ #
Reinforcement
Past experience/
habituated behaviour
Non-self-care due to habituated 
behavioural patterns in consulting
✓ ✓ ✓ #¶
Credible source 
(evaluations only)
Message that self-care is appropriate ✗ ✗ ✓ #**
Beliefs about consequences
Severity of symptoms Persistence ✓ ✓ ✗ #
Impact on day-to-day life ✓
Pain/severity/uncertainty ✓
Unfamiliar ✓
Unspeciied ✓
Susceptibility to symptoms Presence of long-term condition ✓ ✓ ✗ #
Previous related illness ✓ ✗
Previous family illness and conditions 
(heredity)
✓ ✗
Children seen as vulnerable ✓ ✓
Contagion ✗ ✓
Health threat Fear of negative health consequences ✓ ✓ ✗ See severity and susceptibility of symptoms, and negative emotions††
Conlicts of interest Pharmaceutical companies ✓ ✗ #
Websites with advertising ✓ ✗
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Determinants Interviews Surveys Evaluations
COM-B
Capability Opportunity Motivation
Physical Psychological Social Physical Reflective Automatic
Treatment expectations Qualiication and experience ✓ ✗ ✗ #
Better facilities/services ✗ ✓
Expected or actual referral ✓ ✓
Repetitive and extensive questioning ✓ ✗
Continuity of care ✗ ✓
Social inluences
Social support Informal advice from friends, family or 
acquaintance
✓ ✓ ✓ #‡‡
Social norms Parental responsibility to do right thing ✓ ✗ #
Appropriate use of healthcare services ✓ ✗
Did not want to bother GP ✗ ✓
Environmental context and resources
Access Geographical immediacy of service ✓ ✓ ✗ #
Time taken to access care ✓ ✓
Convenient opening hours ✓ ✓
GP not available/could not contact ✗ ✓
Not registered with GP ✗ ✓
Environment Lack of privacy for consultation ✓ ✓ #
Cost of over-the-counter medicines ✓ ✓
Limited roles Capacity to prescribe/treat ✓ ✓ ✗ #
Capacity to provide medical certiicate ✓ ✓
(In)access to medical records ✓ ✗
Capacity to physically examine 
(pharmacist only)
✓ ✓
Goals
Motivation Action planning ✗ ✗ ✓ #§§
Table 3 Continued 
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the acceptability, practicability, effectiveness/cost-ef-
fectiveness, affordability, safety/side-effects and equity 
criteria (APEASE)17 in consultation with stakeholders 
(see below), and the results were put into a matrix.
Patient and public involvement
Stakeholder involvement has been an important aspect 
of this project, from the early planning stages through to 
analysis and write-up of the study findings. Stakeholders 
(n=5) (including representatives from the Department 
of Health and Social Care (DHSC) policy teams, the 
DHSC Policy Research Programme, NHS England, and 
the Economic and Social Research Council) provided 
feedback on the study protocol and helped to inform the 
scope of the research topics and research questions. They 
also met to review the study findings and to prioritise the 
behavioural change approaches for the self-care of MAs, 
drawing on the APEASE criteria. While patients and the 
public were not involved in the design or conduct of the 
review, patient views were central to the review and its 
findings as they were the focus of analyses of service-user 
views (reviews 1 and 2).
rEsults
how interventions were mapped: identiication of bCts and 
tdF domains (step 1)
At the broadest level, interventions were categorised into 
three groups: health services (10 studies), education 
(10 studies) and prescribing (3 studies) (Two interven-
tions explored both prescribing and education). Details 
of intervention characteristics are provided in online 
supplementary table 1.
Evaluations of services for MAs
Evaluations of services for MAs were categorised into four 
types: telephone triage (three studies), walk-in centre 
(three studies), practice nursing (three studies) and 
a paramedic service (one study). All of these services 
included a number of interventions, such as patient exam-
ination and diagnosis, provision of advice and treatment, 
issuing of prescriptions (which usually required a doctor’s 
signature) and referral of the patient to GP/A&E, where 
appropriate. With the exception of the community phar-
macy interventions, reported elsewhere,14 there was little 
evidence of effectiveness.
Evaluations of interventions for MAs
Among the educational interventions, five targeted the 
management of MAs in general, two each for respira-
tory infections and back pain, and one on conjuncti-
vitis. Nine BCTs were identified; these are detailed in 
online supplementary table 2, together with illustrative 
examples from the descriptions of the interventions and 
the number of interventions that included them. BCTs 
‘instruction on how to perform the behaviour’ and ‘infor-
mation about health consequences’ (present in 10 studies 
each) were most common, followed by ‘information D
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about antecedents’ of self-care behaviour (present in 
eight studies); then ‘credible source’ (present in six 
studies). The remaining BCTs were identified in one to 
three studies each: ‘social support’ was identified in the 
two interventions that focused on respiratory tract infec-
tions and ‘problem solving’ was additionally identified in 
one of these, ‘problem solving’ and ‘behavioural experi-
ments’ were present in the two back pain interventions 
and ‘vicarious learning’ was in one study on the manage-
ment of MAs in general. One of the education interven-
tions for back pain included an exercise component that 
involved the BCT ‘action planning’.
The most frequently occurring BCTs were mapped onto 
the knowledge TDF domain. Previously, ‘instruction on 
how to perform a behaviour’ has been mapped onto the 
training TDF domain,17 however, knowledge was chosen 
here, as the strategies (such as written guidance on how to 
treat ailments) emphasised the acquisition of knowledge 
rather than skills training. The less frequently identified 
BCTs were mapped onto the following TDF domains: 
reinforcement (‘credible source’), social influences 
(‘social support’ and ‘vicarious consequences’), training 
(‘problem solving’ and ‘behavioural experiments’) and 
goals (‘action planning’). With the exception of ‘problem 
solving’, which was not included in the expert consensus 
exercise,8 these mappings were consistent.
Across educational intervention studies, there was 
little evidence of beneficial effects across symptoms and 
consultation outcomes, with almost equal numbers of 
effect size estimates in a beneficial (10) and in an unfa-
vourable (10) direction and only three (in a beneficial 
direction) obtaining statistical significance. There were 
no consistent patterns of intervention effects among those 
studies that targeted either single or multiple BCTs/TDF 
domains, suggesting that no single component, or combi-
nation thereof, was responsible for effectiveness. Despite 
the mixed evidence across the reviews, we reasoned that 
it seems likely that knowledge/skills in symptom manage-
ment and healthcare services is a necessary, but insuffi-
cient, prerequisite to self-care, as has been shown in other 
health behavioural domains.18
Among the prescribing interventions, two BCTs were 
present (see online supplementary table 2): ‘behavioural 
substitution’ (no antibiotic prescribing, identified in 
three studies) and ‘non-specific incentive’ (delayed anti-
biotic prescribing, identified in two studies) which were 
(both) mapped onto the reinforcement domain, as it 
was assumed that they worked through weakening the 
habitual association between minor symptoms and the 
need to see a GP in the future for similar symptoms, as 
assessed by subsequent consultation rates. The label of 
‘non-specific incentive’ was relabelled ‘incentive’ and the 
definition was modified slightly by replacing the word 
‘reward’ with ‘prescription’: inform that a prescription 
will be delivered if and only if there has been effort and/
or progress in performing the behaviour (self-care).
Among the no antibiotic versus immediate prescribing 
comparisons, three of the five effect size estimates were 
in a positive direction (one statistically significant); and 
among the delayed versus control antibiotic comparisons 
all three effect size estimates were in a positive direction 
(two obtaining statistical significance).
triangulation of indings using the tdF and COM-b system of 
the bCW (step 2)
Table 3 shows the TDF domains, identified in the reviews 
(denoted using the symbols ‘✓’ for present and ‘✗’ for 
absent), mapped onto the COM-B model of behaviour 
(denoted using the ‘#’ symbol). Where the ‘#’ is embold-
ened, this indicates that some of the interventions (iden-
tifed in review 3) targeted the focal domain; footnotes are 
used to denote the BCTs.
Across the interview and survey reviews, 7 of the 14 TDF 
domains were identified as relevant: Knowledge/Skills 
(combined in reviews 1 and 2 because they overlapped 
considerably); memory, attention and decision-making; 
emotion; reinforcement; beliefs about consequences; 
social influences and environmental context and 
resources.
With the exception of two (infrequent) determinants 
within the memory, attention and decision-making 
domain (made decision alone and did not consider alter-
natives), they were successfully mapped onto the COM-B 
system using the guidance provided.17
Three of these seven TDF domains were targeted by 
existing interventions, including knowledge/skills, rein-
forcement and social influences. Among the education 
interventions, while all targeted the combined knowl-
edge/skills domain; only three incorporated elements 
of skills training (‘problem solving’ and/or ‘behavioural 
experiments’), the rest targeted only the (psychological) 
knowledge aspect of the domain. Furthermore, only one 
intervention targeted knowledge of self-care resources 
(all focused on management of symptoms). Six education 
interventions also targeted the reinforcement domain 
(through the use of a health professional as a credible 
source to support the intervention); three additionally 
targeted the social influences domain (social support 
provided by health professionals and vicarious learning); 
and one targeted the goals domain using ‘action plan-
ning’ for exercise to help manage back pain.
The prescribing interventions (delayed and none) were 
mapped onto the reinforcement domain and captured 
the automatic motivation characteristic of habitual 
behavioural responses to seek help from a GP or A&E 
service when ill.
TDF domains (and subthemes), identified as determi-
nants in the interviews and surveys, were categorised as 
salient when they were identified in the interviews and 
among a quarter or more of survey participants, and/or 
had evidence of effectiveness in the evaluations of inter-
ventions. Determinants categorised as salient covered six 
TDF domains:
 Ź Knowledge/skills (knowledge of services and manage-
ment of symptoms) (As previously noted, despite 
the mixed evidence across the evaluations, it seems 
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likely that knowledge/skills of services and symptom 
management is a necessary, but insufficient, prerequi-
site to self-care).
 Ź Reinforcement (past experience/habituated 
behaviour).
 Ź Emotion (Anxiety about a potential health threat).
 Ź Beliefs about consequences (perceptions of illness 
severity, perceptions of illness susceptibility, espe-
cially children seen as vulnerable, expected or actual 
referral and perceived benefits of continuity of care).
 Ź Social influences (social support for self-care).
 Ź Environmental context and resources (geographical 
immediacy, time taken to access care/information, 
opening hours, lack of privacy for consultation, cost 
of over-the-counter medications, limited roles related 
to prescribing and capacity to physically examine)
Figure 2 shows the salient TDF domains mapped onto 
the COM-B model of behaviour and indicates that capa-
bility (psychological and physical), opportunity (social 
and environmental) and motivation (reflective and auto-
matic) are all relevant features of self-care behaviour for 
MAs.
bCts and intervention strategies (step 3)
Only three of the six salient TDF domains were targeted 
by existing interventions, and of these, only antibi-
otic prescribing strategies (none or delayed targeting 
the reinforcement domain) showed some evidence of 
effectiveness, although in two or three studies only. Addi-
tional intervention strategies that could be used to target 
the identified barriers to the self-care of MAs were, there-
fore, suggested.
Five intervention functions were considered most 
appropriate for the self-care of MAs in the short term: 
training, education (in conjunction with training), 
persuasion, enablement and restriction. One additional 
function (environmental restructuring) was identified as 
appropriate for a more long-range approach to interven-
tion. The remaining functions (incentivisation, coercion 
and modelling) were considered impractical or unaccept-
able in this context (see online supplementary table 3).
Table 4 shows the salient TDF domains, mapped onto 
the COM-B domains, systematically selected interven-
tion functions, strategies and BCTs to deliver the rele-
vant intervention functions. Illustrative strategies derived 
from the analyses are briefly discussed for each COM-B 
domain below.
Capability
Greater emphasis on knowledge of self-care resources 
in addition to symptom management may enhance 
people’s capability through improved access to the 
support they need to self-care effectively. Furthermore, 
an emphasis on skills training (such as self-monitoring 
of the behaviour, behavioural rehearsal and demonstra-
tion of the behaviour) may improve physical capability 
Figure 2 The capability, opportunity, motivation model of behaviour (COM-B) with salient theoretical domains for the self-care 
of minor ailments 
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Table 4 Main determinants of self-care mapped onto the COM-B model with suggested Behaviour Change Techniques (BCTs) and intervention strategies
Higher order theme Determinants Existing interventions
COM-B analysis 
of interviews and 
surveys Intervention function BCT(s) Strategy example
Knowledge/skills
Lack of knowledge/skill Service-users need to 
know how to accurately 
and conidently self-
manage and alleviate 
symptoms, and identify 
warning symptoms that 
should prompt contact 
with GP/A&E.
Predominately lealet-based 
information that targets 
psychological aspects of 
capability.
Psychological and 
physical capability
Training/education/
enablement
Instruction on how to 
perform the behaviour, 
Information about health 
consequences, Information 
about antecedents, Self-
monitoring, Demonstration 
of the behaviour, Behavioural 
rehearsal/practice, Feedback 
on behaviour, Prompts/cues.
Educate/train/enable 
service-users (especially 
parents with one child 
and those with a lower 
socioeconomic status) to 
self-manage and alleviate 
symptoms, and identify 
when it is appropriate to 
contact a GP/A&E, for 
example, self-monitor 
symptoms when sick using 
a daily symptom diary 
to improve skills in the 
recognition and treatment 
of MAs and identiication 
of danger signs and 
symptoms.
Service-users need to 
know how to accurately 
and conidently access 
available healthcare (eg, 
community pharmacy) 
support services for 
MAs.
Rarely targeted Educate/train/enable 
service-users (especially 
parents with one child 
and those with a lower 
socioeconomic status) 
how to access support 
services for self-care of 
MAs (including community 
pharmacy, National Health 
Service (NHS) 111, and 
NHS walk-in centre) 
for example, Provide 
links to credible sources 
of support (eg, websites, 
forums, telephone triage) 
and educate service-users 
on 24 hours pharmacy 
access, the beneits of 
Internet information, and 
NHS phone services—
available 24 hours.
Emotion
Continued
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Higher order theme Determinants Existing interventions
COM-B analysis 
of interviews and 
surveys Intervention function BCT(s) Strategy example
Negative emotion 
(anxiety/worry)
Service-users need to 
know how to manage 
their anxiety about the 
symptoms being a sign 
of something more 
serious.
None Automatic 
motivation
Persuasion/Enablement Reduce negative emotions,
Problem solving/coping 
strategies
Feedback about the 
behaviour.
Enable service-users to not 
be overwhelmed by anxiety 
(eg, enable service-users 
to problem solve through 
identifying anxiety triggers 
that drive the urge to attend 
a GP/A&E and develop 
strategies for managing 
them).
Persuade service-user by 
giving feedback about the 
appropriateness of their 
care-seeking behaviour.
Reinforcement
Past experience/
behaviour
Service-users need to 
reduce the association 
between non-
threatening symptoms 
and the need for a 
prescription or to visit a 
GP/A&E.
Delayed/refusal of antibiotics
Credible source to support 
education interventions.
Automatic 
motivation
Restriction/restructuring 
the physical environment
Behaviour substitution, 
Incentive
Restrict/restructure the 
environment by refusing or 
delaying GP appointments.
Restrict/restructure the 
environment by refusing 
or delaying prescriptions 
(to reduce associations 
between symptoms and the 
need for prescriptions).
Beliefs about consequences
Severity of symptoms 
(persistence, impact on 
day-to-day life, painful, 
unfamiliar, unspeciied)
Service-users need the 
conviction to self-care 
until appropriate to 
contact a GP/A&E.
None (though overlap with lack 
of knowledge/skills above)
Relective 
motivation
Education/persuasion Verbal persuasion about 
capability,
Information about social/
environmental and health 
consequences,
Credible source.
Persuade service-users that 
pharmacists and nurses 
opinions are trustworthy.
Enhance persuasion using 
a credible source (eg, high-
status health professional).
Persuade/educate service-
user to be responsible for 
their own health and well-
being in the irst instance, 
for example, through 
provision of normative 
information that GP/A&E 
should be utilised for the 
management of serious 
health conditions only.
Persuade/educate service-
user by telling them how 
much each consultation 
costs.
Susceptibility (children 
seen as vulnerable)
Treatment expectations 
(expected or actual 
referral/continuity of 
care)
Table 4 Continued 
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Higher order theme Determinants Existing interventions
COM-B analysis 
of interviews and 
surveys Intervention function BCT(s) Strategy example
Health threat Fear of negative 
consequences
See anxiety/worry and severity/
susceptibility/treatment 
expectations (above)
Relective and 
Automatic 
motivation
See anxiety/worry and severity/susceptibility/treatment expectations (above)
Social inluences
Social support Service-users need to 
know how to substitute 
GP/A&E visits with 
support from friends, 
family and others as 
a irst port of call in 
managing MAs.
Social support from health 
provider in delivery of education 
for self-care of MAs.
Social inluences Enablement Behaviour substitution
Social/practical support, Goal 
setting.
Enable service-users to 
substitute visiting the 
GP/A&E with seeking 
appropriate social/practical 
support from friends, family, 
acquaintances and other 
health professionals (eg, 
set the goal of contacting 
community pharmacy if 
unsure whether symptoms 
warrant a visit to the GP).
Enable service-users 
to self-care through the 
provision of reassurance 
that self-care is appropriate.
Environmental context and resources
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Higher order theme Determinants Existing interventions
COM-B analysis 
of interviews and 
surveys Intervention function BCT(s) Strategy example
Access/convenience 
(geographical 
immediacy, time taken 
to access care, opening 
hours)
The environment needs 
to be restructured 
to improve the 
accessibility and quality 
of self-care services for 
MAs.
Services:
Walk-in centres
Telephone triage
Practice nurses.
Physical opportunity Environmental 
restructuring/training
Restructure the environment Restructure the 
environment to provide a 
specialist transport service 
that can help service-users 
who are otherwise unable 
to travel to healthcare 
services.
Restructure the 
environment to extend 
opening hours of self-
care services such as 
community pharmacy and 
offer service-users greater 
access in the evenings and 
at weekends.
Environmental factors 
(cost of over-the-
counter medicines)
Restructure the 
environment to make 
prescription medication 
more readily available at 
self-care services such as 
community pharmacy.
Limited professional 
roles (capacity 
to Prescribe/
physically examine)
Train more nurse 
and pharmacy health 
professionals with full 
prescribing rights.
Restructure the 
environment to enable 
better collaboration 
between health 
professionals such as the 
pharmacist and GP.
Restructure the 
environment to provide 
health professionals with 
full read and write access to 
GP records.
Restructure the 
environment to provide 
service-users with online 
access to summary 
information of their GP 
records.
A&E, accident and emergency; COM-B, capability, opportunity, motivation-model of behaviour; GP, general practitioner; MAs, minor ailments. 
Table 4 Continued 
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particularly (over and above didactic knowledge acqui-
sition or theory), for example, through using a daily 
symptom diary, when sick, to improve skills in the recog-
nition and treatment of MAs and the identification of 
danger signs and symptoms.
Motivation
In addition to prescribing interventions examined in 
review 3 (delayed and none), other strategies may be 
usefully implemented and tested. For example, automatic 
motivation may be targeted through enabling service-
users to identify anxiety as a trigger to visit GP/A&E 
services and to initiate coping strategies to overcome such 
urges. In terms of reflective motivation, targeting beliefs 
about illness severity and susceptibility, especially among 
parents of children, may be beneficial, for example, using 
persuasion to strengthen beliefs that the opinions of 
pharmacists and nurses are trustworthy.
Opportunity
For social opportunity, a suggested strategy was the 
enablement of self-care through the provision of reassur-
ance (eg, from a pharmacist) that self-care is appropriate; 
for physical opportunity, restructuring of the environ-
ment was indicated, for example, by training more nurses 
and pharmacists with full prescribing rights.
Stakeholder involvement
The stakeholders highlighted that a key NHS priority is 
to flag the role of pharmacists in managing self-care, and 
they informed us about strategies that had already been 
implemented (such as providing private consultation 
rooms in community pharmacies). Relevant strategies 
that targeted the community pharmacy were, therefore, 
emphasised. This is consistent with the findings that phar-
macy care for MAs is the only service with some evidence 
of effectiveness.14
dIsCussIOn
summary of the principal methodological indings
Framing the determinants of self-care using the TDF 
and BCW, permitted a synthesis of the findings of three 
reviews with different types of evidence. The TDF/
BCW approach also helped identify interventions that 
targeted the likely determinants of self-care behaviour. 
This enables policy-makers and intervention designers 
to optimise interventions, by ensuring that they target 
these likely determinants. Although this method does 
not guarantee success, it does increase the likelihood 
of any intervention being successful as it will target the 
determinants with an intervention that is known to be 
effective for similar scenarios. Synthesising research in 
this way effectively creates specific recommendations 
that can be implemented in various local systems, in ways 
that build up the evidence of what works, for whom, and 
under which circumstances. This is an important devel-
opment distinguishing it from other approaches, such as 
triangulation, which is limited to the cross-referencing of 
study findings.
While the BCW provides a systematic and theory-guided 
method for identifying the types of interventions that are 
expected to be effective, it does not provide a detailed 
blueprint for the design of specific behavioural change 
interventions, as acknowledged by its authors.17 For 
example, we chose to map the BCT (identified in review 
3) ‘instruction on how to perform the behaviour’ onto 
the TDF Knowledge domain (rather than skills training, 
as mapped previously) because the content of the inter-
ventions emphasised a didactic approach to instruction. 
Notably, however, the knowledge and skills domains were 
combined in the interview and survey data, due to consid-
erable overlap. Users, therefore, should expect to apply 
the framework with some flexibility, as acknowledged by 
its creators. For example, combining or mapping BCTs 
onto multiple domains, where there is considerable 
overlap; adding domains or BCTs, where the model does 
not account for them; and documenting any such amend-
ments to support the ongoing development and refine-
ment of this method.
As with the TDF, the application of the BCW requires 
subjectivity and inference. Identifying the intervention 
functions, and associated BCTs, was fairly straight-for-
ward. However, defining the content of the strategies, 
while based on the salient determinants in the overar-
ching synthesis, required some creativity. Stakeholder 
involvement was, therefore, essential for clarifying the 
feasibility and acceptability of the systematic review and 
theory-based strategies.
The syntheses required considerable time which was 
supported by an iterative rather than sequential approach 
to analyses. In applying this method, the researcher 
should, therefore, expect to revisit and revise their coding 
and understanding of the topic several times, as knowl-
edge evolves and emerges throughout the process of 
synthesis.
summary of the principal substantive indings
For people with MAss, mapping the salient TDF domains 
onto the COM-B system of behavioural change showed 
that all aspects were relevant for promoting self-care 
behaviour: people’s capability to self-care, their oppor-
tunity to self-care and their motivation to self-care. Few 
of the existing interventions directly targeted these 
determinants. Potentially relevant intervention strate-
gies that target the salient TDF domains were suggested 
and discussed with key stakeholders. The existing knowl-
edge-based interventions (evaluated in review 3) did not 
typically target knowledge of healthcare services (such 
as community pharmacy) nor skills to support  self-care. 
Given the stakeholders advice to place emphasis on the 
role of pharmacists in managing self-care, this seems 
especially important. Health providers, such as phar-
macists, may be able to help service-users manage their 
anxiety (identified as a problem among a high propor-
tion of survey participants). However, service-users 
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need to believe that pharmacists’ and nurses’ opinions 
are trustworthy. Therefore, strategies to improve trust 
may be beneficial. Environmental changes, such as 
improved collaboration between doctors and pharmacists 
(including full read and write access to GP records), were 
also identified as potential strategies to implement in the 
longer term.
strengths and weaknesses in relation to other reviews
With the exception of community pharmacy,14 no 
previous systematic reviews were identified in the topic 
area. To our knowledge, this is the first time that the 
TDF/BCW approach has been used to bring together 
evidence using mixed methods within a series of system-
atic reviews. Limitations include the limited number and 
diversity of studies in each review; the limited evidence 
from evaluations (review 3) of interventions targeting the 
specific determinants identified in the interviews (review 
1) and surveys (review 2); and possible biases in the 
primary reviews, which were conducted by ourselves. The 
threshold of 25%, used to determine the relevance of 
determinants in the survey data, was arbitrary. The BCT 
coding was hampered by the quality of the intervention 
descriptions, and it was not possible to statistically analyse 
the individual effectiveness of BCTs or of different combi-
nations. Reducing unnecessary attendance at GP/A&E 
services involves multiple behaviours. We were unable, 
therefore, to map the behavioural change theory to 
specific behaviour, as has been done elsewhere. Without 
longitudinal modelling studies or intervention designs, 
it is difficult to establish which determinants are most 
important and whether the links between theoretical 
assessment and BCTs are valid. Nonetheless, consistency 
across multiple sources provides more confidence in the 
findings than each method alone. Criteria to assess the 
quality of outputs when using this type of synthesis would 
be beneficial, but to our knowledge, are not currently 
available. Both of the interview and survey reviews were 
already synthesised using the TDF, whether this approach 
to synthesis would work if other models had been used is 
unclear.
Future research
Given the inferential and speculative aspects of the anal-
ysis, and the infancy of the BCW approach, further empir-
ical work is required to check whether the links between 
theoretical assessments and BCTs are valid. Furthermore, 
while exploring the inter-relationships between the TDF 
domains was outside the scope of the review, greater 
consideration of the inter-relationships between theoret-
ical domains may be warranted. For example, the recur-
sive relationship between environmental and resource 
factors, and individual perceptions and behaviour, in the 
decision to self-care.
COnClusIOns
Although the TDF and BCW are being applied more 
frequently in public health research, to our knowledge, 
this is the first time that the TDF has been used to bring 
together quantitative and qualitative evidence in an over-
arching synthesis, within a series of systematic reviews. 
The use of the TDF and BCW provided a clear structure, 
and permitted comparison across reviews and the appli-
cation of pre-existing mechanistic knowledge within a 
systematic review context. It also permitted the identifi-
cation of the salient determinants of the self-care for MAs 
and potential intervention strategies that target these. 
The theoretical scaffold provides a means to accumulate 
the evidence and could potentially be used to understand 
behaviour in similar contexts.
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